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SUMMARY The sensitivity of three methods for the rapid identification of Cryptococcus neoformans was compared. These were: direct microscopy of india ink preparations, acridine orange staining followed by fluorescence microscopy and detection of cryptococcal capsular polysaccharide antigen by latex agglutination.
The overall limit of detection was 3*5 ± 5.4 x 103 CFU/ml (mean + SD, n = 27). When different strains were studied, no single method was consistently superior. False positive results were rare (two of 162 observations, 1.2%) but there were eight false negatives (4.9%), five of which were with acridine orange.
Tests such as these are an invaluable aid in the rapid diagnosis of cryptococcal meningitis but they cannot be relied upon to detect low grade infections.
Cryptococcal meningitis is a life threatening condition which generally presents as an opportunist infection in immunocompromised hosts.' The diagnosis is confirmed by culture of the organism, but because of the urgent need to initiate treatment it is important to attempt to make a presumptive diagnosis by direct examination of the cerebrospinal fluid (CSF).
For many years "negative staining" with india ink has been used for this purpose, but it is positive in only about 60% of cases of culture-proven infection.' Another method, now widely available, is the latex agglutination test, which detects the presence of the capsular polysaccharide antigen by the agglutination of antibody-coated latex particles.3
An alternative approach was suggested by the observation that fluorochromes such as acridine orange could be used to stain the capsular material of C neoformans, producing a bright yellow colour when examined by fluorescence microscopy.4
This study was designed to compare the sensitivity of these three methods for the rapid diagnosis of cryptococcal infection. Finally, each sample was tested using a commercial latex agglutination test (Crypto-Test, MA Bioproducts, Walkersville, MD) following the manufacturers' instructions. Dilutions for this test were made in glycine saline buffer (glycine 7'1 g, NaCl 10 g, IN NaOH 3 5 ml, distilled water to 1 litre, plus 01o% bovine serum albumin, final pH 8*2).
Material and methods
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The highest dilution for which a positive result was obtained was used to determine the sensitivity of the test for that strain by reference to the viable count in the original inoculum. False-positives were a positive result on a blank control, or a positive result when at least two higher concentrations were recorded as negative. False negatives were samples in which a clear positive was obtained with the same method at a lower concentration.
Results
The overall level of sensitivity was 3-5 ± 5.4 x 10W colony forming units (CFU)/ml (mean + SD, n = 27). Comparing the three strains, the mean level of detection, by all methods, was: H99: "67 + 8 1 x 102 CFU/ml; H22: 3-1 + 4 9 x 10' CFU/ml; H40:
6-4 ± 1-2 x 102 CFU/ml.
The sensitivity of the three diagnostic methods was compared by determining the limit of detection of each method for all three strains. For acridine orange, this was 4-1 ± 4-2 x 102 CFU/ml, for india ink, 6-7 ± 3 8 x 102 CFU/ml, and for latex agglutination 3-2 ± 4-1 x 102 CFU/ml. However when the three methods were compared for their sensitivity for each strain, india ink proved best for H99 (at 1. 1 + 1-0 x 102 CFU/ml), latex agglutination for H22
(1-8 ± 1-9 x 102 CFU/ml) and india ink and acridine orange were equally good for H40 (5.7 ± 5-4 x 102 CFU/ml). These results are summarised in the Table. There were two false-positives in the total of 162 observations (1-2%). In one case a single organism was thought to be present by acridine orange examination in one of the blank controls, and in the other a latex agglutination was read as + when two higher concentrations were both negative. Eight false negative results were obtained (4-9%), five with the acridine orange method, two with india ink and one with latex agglutination.
Both H99 and H40 were of AID serotype, while H22 was B/C. All three strains were of "a" mating type. The mean diameter (n = 10) of H99 cells was 5-3 ,Am, of H22 6-3 ,um, and of H40 6-5 m.
Discussion
There is no doubt that culture of an adequate quantity of CSF is the most sensitive means of diagnosing cryptococcal meningitis.' However this may involve a delay of several days particularly if there are relatively few organisms, and the clinical circumstances often dictate the need for a more rapid diagnosis.
The results presented here suggest that both the conventional methods in widespread use (that is, india ink and latex agglutination) are of comparable sensitivity. Extensive experience with auramine staining of Mycobacterium tuberculosis suggested 
